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I. Problems 
Investigating the associative strength of Japanese three-syllable 
verbs<61****, we found the following fact. When two words, A and B, are asso-
ciated with each other, the associative strength from A to B is usually stron-
ger than that from B to A, or vice versa. That is, the associative strength 
varies with the direction of association. This fact leads us the following as-
sumption. If the associative strength from A to B is stronger than that 
from B to A, the transfer from A to B will be larger than that from B to 
A. In the case of free recall, the recall of A in an A to B situation will be 
less than that in a B to A situation, and vice versa in the recall of B. The 
verification of this assumption is our principal aim in this study. For the 
sake of convenience we shall call the association from A to B ascendent or 
briefly a-association, and the association from B to A descendent or briefly 
d-association. That is, an a-association is always stronger than a d-associa-
tion. The reason why we call them ascendent and descendent associations 
is as follows. 
If a given word is presented to the subjects in an association experiment, 
many other related words will be elicited from the word divergently. We 
shall call this mode of association From- or briefly F-association. If we 
rearrange the data of such an experiment, we shall find that the associa-
tions from various words lead to a given word convergently. This may be 
called To or briefly T-association (Cf. Fig. I). 
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Fig. 1 Two modes of association 
* Kwansei Gakuin University 
** Kobe Yamate Junior College for Women 
*** Shoei Junior College 
***** In the experiment, 525 three-syllable verbs were presented to the subjects one by 
one. Each word was responded to by 80 subjects. They were the students of 8 
colleges or universities, 594 men and 606 women. To the stimulus words presented, 
they were instructed to respond with other verbs which have some meaning re-
lation to the stimuli. The associative strength was computed by the percentage of 
the frequency of each response word divided by the number of subjects. 
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The distinction between F- and T-associations may correspond to the di-
vergent and convergent hierarchies of associations<ll). That F- and T-associa-
tions of the same Japanese verbs are usually, often significantly, different 
was found by Kan Kashu, a co-worker of this study, analysing the data of 
the association experiment he carried out with K. Kubo(6). If A has a lower 
T-value (i.e. the value of T-association) and B has a higher one, the as-
sociation from A to B is usually stronger than from B to A, which we have 
called ascendent association. And the association from B to A is usually 
weaker than from A to B, which we have called descendent association. 
T-values, we believe, determine the discrepancy of the associative strengths 
due to the directions (a and d) of association between the same two words 
(Cf. Fig. 2). 
C d 




T-value of A is lower than B. A longer arrow indicates 
a-association, and a short one indicates d-association. 
The former is stronger than the latter. 
Fig. 2 Ascendent and descendent associations 
The second aim of this study is to ascertain the function of opposites 
in verbal learning. C. E. Osgood asserted that when opposite or antagonistic 
words were learned to the same stimulus, negative transfer and retroactive 
inhibition should be greater than when similar or neutral words were 
learned0°>. This is his assumption of the reciprocal inhibition of antagonistic 
responses. Our three experiments which were already reported<4 ,5> have dis-
proved it. The transfer and retroaction of opposite response words were not 
different from those of similar response words in any conspicuous degree. 
Using opposite, similar and neutral words, this study will be able to give 
additional evidence on this point. 
IL Method 
Subjects: Ninety students of Kobe Yamate Junior College for Women 
are divided into two equal groups. 
Learning materials: Stimulus words are nonsense syllables written in 
katakana (the square form of the Japanese syllabary). The non-association 
values of these syllables are within the limits from 45 % to 49 %, these 
values being determined by Umemoto et al02>. Response words are three-
syllable Japanese verbs, written in hirakana (the Japanese cursive syllabary). 
Their values of a-associations are more than 20 percent, d-associations being 
less than 5. The average value of a is 50. 63 %, that d is 2. 25 %. Table I 














Associative Directions and Semantic Relations in Verbal Learning 
Table 1. Learning Materials (for Gr. 1) 
Stimuli 
tese I 











































a ; d 
46 ; 0 
79 ; 1 
54 ; 5 
31 ; 0 
65 ; 5 
24 ; 0 
43 ; 4 
63 ; 3 
0 ; 0 
0 ; 0 
0 ; 0 
0 ; 0 
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association value between the response words is zero. S, 0 and N in the 
first column of the table represent respectively similar, opposed and neutral 
relations between the first response words and the second ones. T-values 
for each response word are given in parentheses. The learning materials 
for the second group differ from those for the first group only in that the 
first response words become the second, and the second become the first. 
In consequence a-associations for Gr.1 becomes d-associations for Gr. 2, and 
vice versa. 
For example, look at tese-kaziru (to nibble) taberu (to eat) in the Table 
1. The two response words have similar meanings (S). The association 
value from kazi1u to taberu is 46, and the value from taberu to kaziru is 
zero. The learning order of the first group, kaziru• taberu, is called Cond. 
a. The second group learns the same words in the reversed order, taberu 
• kaziru. This order is called Cond. d. 
Procedure : Two series of paired associate learning were performed 
successively with the time interval of 2 min. The experimental paradigm was 
A-B, A-K. The words written on drawing papers were exposed to all the 
members of a group in a class-room one by one, i.e., now a stimulus word 
then a response word, each for 3 sec. Exposure orders were randomized. 
One learning trial consisted of the successive exposures of 24 words (i. e. 12 
pairs). After two learning trials, one test trial was inserted. In this trial 
only the stimulus words were exposed for 6 sec., meanwhile the subjects 
should write down the response words in their booklets if they had re-
membered. Learning trials were repeated 10 times. Consequently test trials 
were inserted 5 times. The second learning were performed 2 min. after 
the first learning with the same procedure as the first, containing both 
learning and test trials. Two minutes after the second learning recall trials 
were performed in which the subjects should write down in their booklets 
the response words which had come first in his mind. The procedure 
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of recall trial was the same as the test trial, and repeated three times. 
This procedure was modeled after the MFR0 ,m. 
III. Results 
Learning: Learning curves of all the subjects are slightly negatively 
accelerated ones. (Fig. 3) The second learning curve is plotted in a higher 
40 
2 3 4 5 
1est t,-;at 
Fig. 3 Learning curves 
position than the first, showing positive transfer. The learning processes 
corresponding to each condition are shown in Table 2. A marked fact in 
this table is that the correct responses to Cond. N are less than the others 
in the first test trial. But this difference is reduced as the learning pro-
ceeds, and finally in the fifth test trial there is no remarkable difference 
among the six conditions. 
Transfer : The percent transfer of each test trial was computed by the 
following equation. 
Associative Directions and Semantic Relations in Verbal Learning 11 
Table 2. Mean Correct Responses in the first and second Learnings. 
Test Trials 
Conds. 
1 2 3 4 5 
Sa I 10.25 17.00 26.25 
I 
29.00 31. 25 I 
bD I 
·§ Sd 11.50 21.00 26.25 31.25 34.00 
.... Oa 14.50 19.00 26.25 27.50 33.25 "' ~ Od 10.25 17.50 22.50 27. 75 32.75 ..., 
"' N1 8.00 18.25 23.75 29.00 32.00 ,...., 
I N2 6.25 15.00 22.00 28.25 32.50 
Sa 20.75 31. 25 35.00 
I 
37.50 38.00 
bD Sd 21.00 28.5U 32.25 35.50 35.75 i::: ·a 
27.50 33.25 .... Oa 21. 75 34.00 36.00 "' ~ Od 20.50 26.75 33.00 35.50 37.75 
'"O 
i::: N1 12.75 22.50 29.25 32.50 35.50 IN 
N2 14.50 24.25 32.25 33.50 35.00 
Table 3. Percent Transfer of Table 4. Percent Transfer of 
Conds. S, 0, N, a and d. Every Condition 
Test Trials Test Trials 
Conds. Conds. 
I 2 3 4 5 1 2 3 4 5 
s 29 42 39 43 34 Sa 30 51 47 53 49 
0 27 33 42 41 32 Sd 28 31 32 31 16 
N 17 24 36 27 24 Oa 24 33 37 37 23 
a 27 42 42 45 37 Od 30 34. 47 45 41 
d 29 33 4.0 39 29 N1 13 16 26 22 27 
S>N (Fo=20. 36*) 
N2 21 31 4.5 31 20 
O>N (Fo=50. 20**) Sa>N1 (Fo=56. 50**) 
a>N (Fo=31. 30**) Sa>N2 (Fo=ll.56*) 
d>N (Fo=24. 67**) Od>N1 (Fo= 140. 63***) 
*5%, **I% level Sa>Sd (Fo= 13. 30*) 
Oa<Od (Fo=9.53*) 
*5%, **1%, ***0.1% level 
Number of correct Number of correct 
0 _ responses in L2 responses in L, 
% transfer - Allfhe possible Number ofcoriect x IOO 
correct responses responses in L1 
Percent transfers corresponding to the conditions S, 0, N, a, d, and the 
conditions Sa, Sd, Oa, Od, N1, N2 are shown in the Table 3 and 4, and 
Fig. 4. According to this equation the transfer curve should be horizontal, if 
the degrees of transfer are constant through the learning. But the percent 
transfers in this experiment are higher at the middle of learning, and lower 
at the beginning and the end. 
The percent transfer of Cond. 0 ( opposed relation) is nearly the same 
as that of Cond. S (similar relat10n), and significantly larger than Cond. N 
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(neutral relation) (F0 =50. 20). This fact answers our second problem. That 
is, it disproves Osgood's assumption as to the learning of opposed words . 
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Fig. 4 Percent transfer 
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Te.st tria~ 
The percent transfers of Cond. a and Cond. d do not exhibit any signifi-
cant difference in spite of our assumption (Table 3, Fig. 4 b). But the per-
cent transfer of Cond. Sa is significantly larger than that of Cond. Sb, and 
the latter is not significantly different from Cond. N, while the relation of 
Cond. Oa to Cond. Od is the reverse of the relatioa of Cond. Sa to Cond. 
Sd (Table 4, Fig. 4 d). The reason why the transfer of Cond. a is nearly 
equal to Cond. d is plain by this analysis. 
Intrusions: Intrusions were classified into three; intra-list, extra-list 
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and interlist (Table 5). When any words which had not been contained in the 
learning lists intruded, we called them extra-list intrusions. The intrusions 
of each condition decrease from L1 to Lz. The decrease in Cond. N is much 
less than in other conditions. This fact corresponds to smaller transfer in 
Cond. N. 
Table 5. Intrusions 
Conds. Learnings I lntralist I Extralist i Interlist Total % decrease 
s L1 181 28 - 209 
\} 27 % L2 116 16 20 152 
0 Li 228 42 - 270 '} 37 % 
L2 138 19 12 169 
N L1 178 34 - 212 } 9% L2 150 20 23 193 
a L1 206 27 - 233 } 35 % L2 115 22 14 151 
d L1 
I 
204 43 - 247 } 31 % L2 I 139 13 18 170 i 
Table 6. Number of Correct Recalls Table 7. Number of Correct Recalls 
of Conds.S,O,N,a and d. of Every Condition 
Conds. [1st ResponsesJ2nd Responses Conds. list Responsesl2nd Responses 
I 
s 68 218 Sa 25 122 
0 64 207 Sd 43 96 
N 52 205 Oa 32 101 
a 57 223 Od 32 106 
d 75 202 N1 24 104 
N2 28 101 
RecaU: We shall consider the results of the first recall trial only, 
because the second and the third recalls are almost the same as the first 
(Tables 6 and 7). The recalls of the second response words are overwhelming-
ly numerous, which may be due to the free recall merely two minutes after 
the learning. No combination of the numerical values in Table 6 reaches 
significant difference by X2 test. While in Table 7, X2 test of Sa and Sd 
shows a significant difference on 1 % level (X2 = 7. 723), Sd and N1 on 5 % 
level (X2 =5. 238). But the recalls of Cond. Oa are not different from those 
of Cond. Od. That is, the significantly different amounts of recalls by the 
different directions of association were revealed between Sa and Sd only. 
Our assumption that the recall of the first response words of Cond. a will be 
less than that of Cond. d, and the recall of the second response words of Cond. 
a will be better than that of Cond. d was verified only in Cond. S. The 
ratio of the recall of the first response words to the recall of the second response 
words in Cond. Sa is the smallest among the others. On the contrary, the 
ratio of Sd is the largest. 
14 Iwataro Isihara, Hiroshi Morimoto, Kan Kashu and Kazuo Kubo 
IV. Discussion 
Association refers naturally to some of the various possible relations 
between two words or ideas, e. g. meaning relations and e:xperiences of as-
sociation between two words. However, if the relations between two words 
were only conditions, there would be no discrepancy of associative strength 
between two words due to the directions of association. The strength of as-
sociation my also be determined by T-value which is due not to any rela-
tions between associated words but to each associate*. And the strength of 
association may, in its turn, determine the degree of generalization. There-
fore, the degree of response generalization will vary depending on the dif-
ferent directions of association which yield different strengths of association. 
Then, there may apper two different degrees of response generalization 
between the two response words as a result of the different directions of 
generalization. This is, we think, an important problem awaiting solution. 
In our experiment, percent transfer of Cond. Sa in which the learning 
had proceeded along an ascendent direction (from low T to high T) was 
larger than that of Cond. Sd in which the learning had proceeded along a 
descendent direction (from high T to low T). The effect of different direc-
tions of association (a and d) is probably refleced in percent transfers. 
Morgan and Underwood<7) maintained that when two response words were 
paired to the same stimulus word associative facilitation appeared as a result 
of parasitic reinforcement which was due to the similarity of these response 
words. The greater the similarity, the more complete was the pre-learning 
of the second response words by parasitic reinforcement in the course of the 
learning of the first response words. This is a promising assumption and 
was proved by K. Kashu<0>. This assumption, however, will not be able to 
explain the fact we have discovered, because the similarity between two 
words need not undergo any change depending upon the learning order : 
ascencent or descendent. 
Percent transfer of Cond. Sd in which two responses paired to the same 
stimulus were closely similar should be larger than that of Conds. N in 
which response words had no relation with each other. It should be a logical 
conclusion from the parasitic reinforcement theory. Percent transfer of these 
two conditions, however, were nearly equal. Then, does similarity not 
affect transfer, and should parastic reinforcement be neglected? Let us now 
sum up T-values of Ni, N2, and Sd. Total T-values of Cond. N1 and Cond. 
N2 are 464 and 437 respectively. And total T-value of Cond. Sd is 126. The 
first two are much larger than the third. Positive transfer by similarity 
might be offset by small T-value. For the sake of this counterbalance, we 
think, percent transfer of Cond. Sd could not surpass that of Cond. N. 
On the contrary to the case of Cond. S, percent transfer of Oa is 
* Word context which refers not to any relation between the two words concerned 
but the relation of the words to the preceding and following words may also 
determine the strength or value of association. In this place, however, we do not 
consider this relation. 
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significantly smaller than that of Cond. 0d. This fact greatly embarrasses 
us, and appears to contradict the above mentioned assumption. The first 
thing to be considered is the unstability of the results. Even if percent 
transfers of N1 and N2 do not show any significant difference, they differ 
rather conspicuously. The same chance factors that acted on Cond. N might 
act on Cond. 0, too. In that case, why did not the same factors act on Cond. 
S? Before this experiment we have performed an experiment with the same 
learning materials and the same procedure except that materials were ex-
posed to subjects as auditory stimuli. Because of excessive mishearing of a 
word in Cond. 0d, we have not reported the result of this experiment. But 
the experiment has shown the superior transfer of Cond. Sa to Cond Sd. 
Taking account of this finding, we may believe in the result of the present 
experiment as far as it concerns Cond. S. Moreover, the difference of T-
values between 0a and 0d is smaller than between Sa and Sd. That is, in 
Cond. S larger T is 16 times as large as smaller T, while in Cond. 0 
larger T is only 6 times as large as smaller T. This fact suggests that a 
chance factor may easily disturb the transfer of Cond. 0. This analysis may 
be more suitable for recall than for transfer. The number of correct recalls 
of Conds. Sa and Sd is significantly different, while that of Conds. 0a and 
0d is nearly the same. 
An alternative explanation for Cond. 0 is that transfer of opposite words 
is different from that of similar words, as far as the direction of association 
is concerned. But we can not understand the reason why stronger associa-
tion {a) causes smaller transfer and weaker association (d) causes larger 
transfer. Further experimental work is desired on this problem*. 
Lastly, the discrepancy between the correct recalls of Conds. Sa and Sd 
also can not be explained by the theory of parasitic reinforcement. There 
cannot be any difference between parasitic reinforcements from A ot B and 
from B to A, because the similarity of A to B should be equal to the simi-
larity of B to A. Therefore, we should introduce T-values and the directions 
of association into the explanation of correct recalls of Cond. S. Because 
there is no comprehensive investigation to the frequencies of Japanese words 
corresponding to the Thorndike-Lorge studies, we do not know how much 
correlation there is between T-values and frequencies. But, if there is a 
considerable degere of correlation between them, it is to be supposed that 
the words which have high T-values and, therefore, high frequencies will 
be recalled easily**· J. F. Han<2> has already recognized that the more 
frequently the words are used the more completely they are recalled. 
C. E. Noblecs> has suggested that the words which have high m-values 
can be learned faster. And Hovland and Kurtz (3) have found that the 
familiarization of nonsense syllables before learning facilitate the learning of 
* In a recent experiment (unpublished) we have found that the transfer of Cond. Oa 
was larger than Od. In this case the difference of T-values between Oa and Od 
was sufficiently large. 
** We have some evidence on the positive correlation between T-values and the fre-
quency of use or familiarity studied by Noble<9>. It will be reported in the near 
furture. 
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them. These studies have, we think, some relationship to ours. 
V. Summary 
An experiment on verbal learning was performed under the paradigm 
of A-B, A-K. Stimuli were nonsense syllables, and responses were three-
syllable verbs. The meaning relations between B and K, i. e. the first and 
second response words which were to be connected to the same stimuli were 
similar, opposite or neutral. The associative strength between Band K had 
already been measured. The associative strength of B to K was markedly 
different from that of K to B. The discrepancy of associative strength pro-
bably depends upon the T-values of B and K, which are the numbers of as-
sociations to the words concerned. The association from a word of low T-
value to a word of high T-value is stronger than that from a word of high 
T-value to a word of low T-value. We have called the former ascendent or 
briefly a-association, the latter descendent or briefly d-association. 
The transfer of training along the ascendent direction was larger than 
that along the descendent one in similar relation. In the opposed relation, 
however, the result was reversed. 
The transfer in opposed relation was as large as in similar relation, and 
much larger than in neutral relation, which can not, we think, be understood 
by Osgood's theory of reciprocal inhibition of antagonistic responses. 
In free recall, the ratio of the recall of the first responses to the 
second varied with the directions of associations, i. e. a and d, in similar 
relation, but not in opposed relation. 
The role of T-value in the transfer of training was discussed, and the 
parasitic reinforcement theory of Underwood was criticized. 
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Résumé 
Une expérimentation sur l'instruction verbale fut faite sous le para-
digmes de A-B, A-K. Des stimuli furent des syllabes sans sens et des ré-
ponses furent des verbes tri-syllabiques. Les liaisons de sense entre B et K, 
i. e. les premiers et les seconds mots de réponse qui dO.rent être liés aux 
mêmes stimuli furent pareilles, opposées ou neutres. La force d'association 
de B à K fut remarquablement différente de celle de K à B. La contradic-
tion de la force d'association dépend peut-être des valeurs-T de B et K, qui 
sont les nombres d'associations aux mots concernants. L'association d'un mot 
de valeur-T basse à un mot de valeur-T haute est plus forte que celle d'un 
mot de valeur-T haute à un mot de valeur-T basse. Nous appelâmes la pre-
mière l'association ascendante ou brièvement l'a-association, la seconde l'as-
sociation descendante ou brièvement la d-association. 
Le transport d'instruction le long de la direction ascendante fut plus 
grande que celle qui fut le long de la direction descendante dans une par-
eille liaison. Dans la liaison opposées, pourtant, le résultat fut renversé. 
Le transport dans la liaison opposée fut aussi grand que dans la liaison 
pareille, et bien plus grand que dans la liaison neutre, ce qui ne peut, pen-
sons-nous, être compris par la théorie de l'interdiction réciproque de ré-
ponses antagonistiques d'Osgood. Dans la révocation libre, la proportion de 
la révocation des premières réponses aux secondes varièrent des directions 
d'associations, i. e. a et d, dans la liaison pareille, mais non pas dans la 
liaison opposées. 
Le rôle de valeur-T dans le transport d'instruction fut discutté, et la 
théorie de reinforcement parasitique d'Underwood fut critiquée. 
ZUSAMMENFASSUNG 
Unter dem Paradigma von A-B, A-K haben wir einen Versuch über die 
wortliche Erlernung ausgeführt. Die Reize waren sinnlose Silhen, und die 
Reaktionen waren dreisilbige Verba. Die Beziehungen der Bedeutung zwi-
schen B und K, d. h. den erstn und zweiten Reaktionswortern, die mit den 
gleichen Reizen zu verbinden sind, waren einander ahnlich, entgegengesetzt 
oder neutral. Die assoziative Starke zwischen B und K wurde vorlaufig 
gemessen. Die assoziative Starke von B zu K unterschied sich auffallend von 
derjenigen von K zu B. Die Diskrepanz der assoziative Starke hangt 
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wahrscheinlich von den T •Werten des B und K ab. Die T •Werte sind die 
Anzahl der Assoziation zu den betreffenden Wörtern. Die Assoziation von 
einem Wort des niedrigen T-Wertes zu einem Wort des hohen T-Wertes ist 
stärker als diejenige von einem Wort des hohen T-Wertes zu einem Worte 
des niedrigen T-Wertes. Wir haben jene die aufsteigende Assoziation (as-
cendant ·association) oder kurz a-Assoziation und diese die absteigende As-
soziation (descendent association) oder kurz d-Assoziation genannt. 
Unter der ähnlichen Beziehung war der in der aufsteigenden Richtung 
entstehende Transfer (Umwandlung) des Trainings grösser als der in der 
absteigenden Richtung entstehende Transfer. Unter der entgegengesetzten 
Beziehung war dennoch das Resultat umgekehrt. 
Der Transfer unter der entgegengesetzten Beziehung war ebenso gross 
wie derjenige unter der ähnlichen, und viel grösser als derjenige unter der 
neutralen. Das kann nicht, wir glauben, durch Osgoodsche Theorie von der 
wechselseitigen Inhibition (Hemmung) der antagonistischen Reaktion begriffen 
werden. 
In der freien Erinnerung variierte das Verhältnis von der Erinnerung 
der ersten Reaktionen gegen die zweiten nach den Richtungen von Assozia-
tion, d. h. a und d, unter der ähnlichen Beziehung, aber unter der entge-
gengesetzten Beziehung nicht. 
Die Rolle der T-Werte im Tranfer des Trainings wurde diskutiert und 
die parasitische Verstärkungstheorie (reinforcement theory) von Underwood 
kritisiert. 
